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(54) Title: A METHOD FOR SURVEILLANCE OF A GLASS PANE 
(57) Abstract 

According to die present invention is disclosed a method 
and a device for a glass pane (12) utilizing locally generated first 
and second electric or electromagnetic fields and in which changes 
due to an introduced electrically conducting object by an electronic 
measurement device. The fields are produced by an electronic unit 
and by means of a transparent but conducting layer (14) preferably 
applied to the inner surface of the glass pane to be guarded. The 
conducting layer (14) on the pane simultaneously constitutes an 
electrode for sensing of changes in the thus generated fields due 
to the presence of an electrically conducting body. Additionally the 
electronic unit performs by means of said electrode, thus covering 
the entire glass pane, a capacitive measurement whereby further is 
detected if a conducting object, sensed by the first and second electric 
or electromagnetic fields will come very close or in contact with the 
pane. By means of the applied electric or electromagnetic fields and 
the capacitive measurement different surveillance zones (1, 2, 3) are 
defined and having different levels of alarm. 
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A METHOD FOR SURVEILLANCE OF A GLASS PANE. 

TECHNICAL FIELD 

The present: invention relates to a surveillance method and a 
device for a glass pane, and more exactly a method and a device 
for a diversified surveillance, preferably of viewers in front of 
a glass pane, e.g., a shop-window. 

BACKGROUND OF THE INVENTION 
Among other things in connection to the presentation of mer- 
chandise -there is always a need for surveillance of, for 
instance, items presented at a shop-window. Today systems 
according to prior art rely on sensing devices being somewhere 
affixed to the pane, for instance in form of a sensor, which 
usually contains a microphone element being sensitive of the 
wavelength region of sound appearing in the pane if it is subject 
to violence, e.g such that it is smashed. Another usual system is 
based on electrically conducting stripes being attached to the 
pane and which will break if the pane is smashed, thereby 
triggering an alarm. 

A drawback of these systems is that they will start acting after 
that a damage of the pane already is a fact and a theft of items 
already is taking place. 

In the published international application WO 91/10092 a system 
is disclosed for detection of an object, e.g. person being 
present in the vicinity of a machine or a moving part of a 
machine. This is achieved by detecting an induced AC voltage 
within the object, this voltage immediately being sensed upon a 
contact between the machine and the object. However, the 
disclosed system does not directly discuss how a detection may be 
done in the vicinity of an object already before an ohmic 
contacting takes place between the object and the machine. 

Another known manner to detect the presence of a living object 
takes place for example by means of heat or infrared light 
detectors. Such a system will however present limitations for the 
surveillance of e.g. a shop-window due to the difficulty to 
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really cover the entire range of angles at the glass surface of 
a large window and does further have certain temperature limita- 
tions for an outside mounting* Corresponding limitations are 
presented also by systems relying on measured Doppler informa- 
tion, not to produce an excessive number of false alarms, and 
which additionally do not work with stationary objects or objects 
moving at a very low speed. 

Consequently there is a demand of a device which, except detecting 
a direct contact also will be able to register the presence of an 
object, e.g. a person, within one or several various differenti- 
ated close zones before a direct physical contact is achieved. 

SUMMARY OF THE INVENTION 
The present invention relates to a method and a device at a glass 
pane for a surveillance with preferably three different sensing 
zones, one general presence zone for the indication that somebody 
is present in front of the pane, one close zone or touch zone for 
the indication and, e.g., an acoustic warning if somebody comes 
closer than a predetermined distance (outer alert boundary) and 
an alarm zone which furthermore alerts the surveillance personnel 
as soon as somebody grazes or touches the glass pane (inner alert 
boundary ) . 

Additionally according to a first object of the present invention 
a locally generated first electric or electromagnetic field and 
a locally generated second electric or electromagnetic field are 
utilized and in which fields changes are sensed by an electronic 
sensing device. Basically the fields are achieved by means of an 
electrode out of a transparent but conducting sheet preferably 
coating the inner side of the glass pane to be guarded. 

In accordance with a second object of the invention the first and 
the second electric or electromagnetic fields are generated by 
means of an electronic unit which electrically is connected to 
the pane conducting sheet and which additionally constitutes the 
electrode for sensing changes of the thereby generated fields due 
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"to a presence of an electrically conducting body. 

In accordance with a third object of the invention the electronic 
unit by means of the electrode thereby covering the entire glass 
pane perforins a capacitive measurement whereby additionally is 
detected if a conducting object, detected by the first and second 
electric or electromagnetic fields, is coming very close to or in 
contact with the pane* 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be described in form of a preferred embodiment 
by means of the accompanying drawings, in which: 

Fig. 1 shows from the side in a cross section a shop-window 
having the different sensing zones according to the 
present invention; 

Fig. 2 shows in a exemplifying embodiment a window according to 
the present invention seen in a plane view and having 
additional devices for the registration of objects 
entering into a region between an outer alarm boundary 
and an inner boundary having measures to be taken. 

DETAILED DESCRIPTION OF AN EMBODIMENT 
Figure 1 principally demonstrates the function of a surveillance 
system according to the present invention. A window pane 10 in a 
wall 12 is provided, preferably on the inner surface, with an 
electrically conducting UV/sun and heat protection film 14. The 
film 14 constituting an electrode is electrically connected to an 
electronic unit (not shown) generating a first electric field and 
a second electric field. The electric fields are accomplished by 
means of at least one AC generator in the electronic unit making 
that the electrode created by the film 14 is oscillating with the 
frequency and the amplitude created by the generator. In the 
embodiment the generator supplies a square wave having fast 
flanks. Simultaneously as the electronic unit in a know manner 
generates these fields it will register at the same time changes 
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"taking place in the generated fields due to that a conducting 
object, for instance a human body, is entering the field and will 
disturb the fields* This takes place in a known manner by sensing 
the radiation impedance of the electrode for the applied fields. 
By means of a dynamic balancing of the generated field within 
statistically defined limits unintentional influence by tempera- 
ture and moisture conditions is minimized. 

Additionally in an exemplifying embodiment the electronic unit is 
provided with a number of light emitting diodes for the indica- 
tion of different status values. In the embodiment the first 
field is designed to operate with, for instance, a sensing region 
100 - 150 cm from the pane. This sensing region then defines a 
presence zone. In other words, as soon as a conducting body 
enters within the area covered by the field defining the presence 
zone the electronic unit will register this and indicates by 
flashing a first LED, that an object, for instance, a person is 
present within the presence zone. 

A second electric field is also generated by the electronic unit 
but having a smaller sensing region, for example 30 cm from the 
pane, which in figure 1 is denoted as a touch zone or close zone. 
In other words, if an object in form of a person is present 
within this area he will be that close such that the pane may be 
touched. In this case the electronic unit registers that both the 
first and the second field are disturbed by the present object. 
Then an additional LED is lit on the electronic unit simulta- 
neously as in the exemplifying embodiment a buzzer tone is heard 
and an alarm sign is blinking with information that the viewer is 
within a prohibited limit. In figure 2 is in a front view 
demonstrated in an exemplifying embodiment the window. In the 
embodiment the pane 12 is of a type EKO glass from Emmaboda Glas 
AB provided with a built in UV/sun and heat filter 14 and which 
has been provided with an electrical termination device. With a 
good visibility on the pane there is a warning sign 20 informing 
that the pane is guarded and visually notifying the observer that 
he is to close to the pane. Furthermore there is within the space 
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behind "the pane placed an illumination source 22, a so called 
spotlight, which is lit and illuminating the viewer at the same 
time as the buzzer tone is sounding and additionally another LED 
at the electronic unit is lit to indicate this status. Simulta- 
neous a camera 24 is ready to take pictures if the trespassing 
continues over a certain predetermined time period* The camera 
may be an ordinary camera for 35 mm film and/or a video camera 
and positioned at a distance from the window such that a further 
indirect protection of the photographing equipment is obtained. 
The light from the illumination source 22 by blinding in some 
respect disturbs the viewing through the glass pane, why a viewer 
automatically wishing to observe items behind the pane will move 
backwards whereby the illumination source 22 will be shut off as 
soon as this viewer comes out of the zone covered in common by 
the first and the second electric fields generated by the 
electronic unit. 

If the trespassing should continue over the predetermined 
surveillance time period for the second zone, the touch zone, the 
camera will be triggered and it will at least make one frame, 
simultaneously as a central alarm is triggered indicating that a 
person has been staying within the touch zone during a period of 
time not allowed. 

Additionally the electronic unit has a third capacitive measure- 
ment, which means that if a person comes in contact with or 
touches the pane an alarm will immediately be triggered and the 
camera equipment fully activated. As soon as an alarm is 
triggered this is indicated by an additional particular LED being 
lit, and this indication remains until it is influenced by 
manually resetting the alarm. 

With the present system, contrary to the most frequently anti- 
cipated systems reacting at first when damage on the pane takes 
place, an advance information is achieved in several steps about 
the activity in front of the guarded glass pane. The electronic 
unit itself may be positioned at an optional site and may well 
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for instance be positioned in a manned surveillance central, 
whereby easily the status of each guarded windows directly may be 
read by means of the LED: s of their respective electronic units. 
The advantage of the present system is that the entire pane 
surface has the same status in respect of surveillance and alarm 
due to that the three zones, presence zone, touch zone and alarm 
zone are principally equally defined over the entire guarded pane 
surface by the conducting film on the pane inner side, which film 
constitutes both a feeding and a measurement electrode in the 
surveillance system. 

If a person is present within the presence zone but not within 
the touch zone and for example extends a hand towards the glass 
pane the beep tone will sound as soon as the hand is closer to 
the pane than 30 cm. This generally forms an essentially improved 
protection guard in that an indication is obtained that something 
is under way already before an intrusion has taken place. This 
has a notable deterrent effect by among other things the 
triggering of light and sound signals. 

The sizes of the respective sensing zone of the embodiment are 
only exemplifying and are simply individually adopted to prefe- 
rable values of distance by adjustment of the electronic unit by 
means of potentiometers according to the state of the art. 

The electronic unit as such is within the technical field well 
known by the experienced technician and does not constitute the 
invention and therefore a discussion of a specific electronic 
circuit solution is omitted in this description. 

It is of course possible to further combine the present invention 
with additional current sensors to obtain an additional alarm 
level if the pane for instance is smashed. 
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CLAIMS 

1. A method for extended surveillance of a glass pane (12), for 
instance a display window, by in an electric/electronic manner 
defining a sensing zone, characterized in 

generation of a first electric or electromagnetic field and a 
second electric or electromagnetic field over the entire glass 
pane, and 

definition of several different sensing zones, of which a 
first zone is constituting a general presence zone (1) for 
indication that somebody is present in front of the pane, a 
second zone constituting a touch zone (2) or close zone for 
indication and preferably acoustic/visual warning if somebody 
comes closer than a predetermined distance (outer warning 
boundary) and a third zone constituting an alarm zone (3) which 
for instance furthermore is alerting surveillance personnel as 
soon as somebody tries to touch or touches the object (inner 
action limit ) . 

2. The method according to Claim 1, characterized in 

that said first electric or electromagnetic field is given a 
larger range and is used to sense said first zone constituting 
the general presence zone ( 1 ) , 

that said second electric or electromagnetic field is given a 
smaller range and is used preferably together with said first 
electric or electromagnetic field to define the second zone 
constituting the touch zone (2) or close zone for detecting an 
outer warning boundary. 

3. The method according to Claim 2, characterized in 

that said third zone, the alarm zone (3) is obtained by a 
capacitive sensing in relation to the object generally detected 
by said first and second electric fields. 

4. The method according to Claim 3, characterized by 

the use of at least one transparent conducting sheet or a 
conducting film coating (14) as a sensing electrode, preferably 
over the inner side of the glass pane for simultaneous generation 
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and sensing of said first and second fields and for said 
capacitive sensing by means of an electronic unit and whereby the 
entire glass surface is included in all sensing zones and the 
sensing electrode (14) will be invisible and consequently the 
view through the glass surface will not in any way be prevented 
by the surveillance system. 

5. The method according to Claim 4, characterized by 
acoustic and/or visual indication when a detected object goes 

beyond said outer warning boundary. 

6. The method according to Claim 5, characterized in 
triggering of alarm if a detected object remains within said 

outer warning boundary longer than a predetermined time period or 
that said capacitive sensing is indicating an attempt to touch or 
a touch of the guarded pane. 

7. A device for extended surveillance of a glass pane (12), for 
instance of a display window, by defining of sensing zones in an 
electric/electronic manner, characterized in 

comprising in part an electronic unit and in part at least one 
connected transparent conducting sheet or a conducting film 
coating, preferably a UV/sun and heat filter simultaneously 
constituting a sensing electrode (14) preferably over the entire 
surface of the glass pane for generation and sensing of first and 
second electric or electromagnetic fields for detecting the 
relative distance of an object or a person to said pane. 

8. The device according to Claim 7, characterized in 

that said first electric or electromagnetic field has been 
formed for a larger range and is used for sensing a first zone 
constituting a general presence zone ( 1 ) set forth, 

that said second electric or electromagnetic field has been 
formed with a less range and together with said, first electric or 
electromagnetic field is defining a second zone constituting a 
set close zone or touch zone (2) for setting forth an outer 
warning boundary. 
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9 . The device according to Claim 8 , characterized in 

•that: said electronic unit through an optical and/or acoustic 
device notifies a person in front of said glass pane that he has 
come too close and exceeded the allowable close zone set forth. 

10. The device according to Claim 9, characterized in 

that, if the signal of exceeding the set allowed close zone 
does not cease within a predetermined time interval, said 
electronic unit will activate registration equipment and/or alert 
surveillance personnel. 

11. The device according to Claim 9, characterized in 

that said electronic unit additionally performs a capacitive 
sensing towards an object or a person being detected by said 
first and second electric or electromagnetic fields to decide 
whether or not the object or person additionally exceeds a third 
zone constituting an alarm zone, said electronic unit activating 
registration equipment and/or alerting surveillance personnel as 
soon as somebody tries to touch or does touch the glass pane in 
that the capacitive measurement exceeds a preset value. 

12. The device according to any of previous Claims 6-11, 
characterized in comprising optical means, preferably in the form 
of light emitting diodes, for indicating status of the different 
sensing zones, in part for adjustment and functional control of 
said electronic unit and in part for a continuous visual informa- 
tion to the surveillance personnel. 
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